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RECEIVED 
CENTRAL FAX CENTER 

Appl.No, 10/553019 SEP 2 I 2009 

Reply to final Office Action dated 5/20/2009 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 
MO. (Cancelled). 

11. (Currently Amended) A toughened nylon , comprising: that comprioeo 

a matrix nylon; and 
i a long-chain nylon, 

the matrix nylon is prepared by [[the]] homopolymcrization or copolymerization of cyclic 
lactam monomers or their corresponding amino acids, the structure of said cyclic lactam is 
represented by Formula (I) and the structure of said amino acid is represented by Formula (I' ); 



(I) 



i 1 

CO-N-(CH2)„.rCH2 
I 

A 

H00C(CH2)„NH 

^ cr) 

in Formula (I) and (F ) A is *^er gn alkyl group including [[with]] 1-8 carbon(s) 
[[carbon]] and 3<n<ll; 

the long-chain nylon is selected from the group consisting of ono or more folio wng 
f^«te»sf nylon-1010» nylon-l 11 1, nylon-1212, nylon-1313, nylon-46, nyIon-66, nylon-610, 
nylon-612, nylon-613, nylon-101 U nylon-iai2, nylon-1213, nylon-8, nylon-9, nylon-l 1, nylon- 
12, nylon-13, polvf2,2.4>trimethvl hexamethvlene terephthalamide) poly(t e l e phthQloyl 2,3,^ 
fe imcthyl h o xomothylono diomino) , poly(3-t-butyl-hexanedioyl heptamelhylene-diamine), co- 
condensation nylon 6/7, co-condensation nylon 6/10, co-condensation nylon 6/12, co- 
condensation nylon 6/13, co-condensation nylon g 10/11. co-condensation nylon 10/12, co- 
condensation nylon 12/13, nylon-6T and nylon- lOT; and 
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the proportion of said long-chain nylon in the total weight of the toughened nylon is 2- 
45%; as the toughened nylon has only one melting peak detected with differential scanning 
calorimetry. 

12. (Currently Amended) [[A]] TTie toughened nylon according to claim 1 1, wherein the 
proportion of said long-chain nylon in the total weight of tfie toughened nylon is 6-25%. 

13. (Currently Amended) [[A]] TTie toughened nylon according to claim 1 U wherein said 
cyclic lactam monomer is selected from the group consisting of ono or mor e following 
monom ^ Fs: butanolactam, pentanolactam, hexanolactam, heptanolactam» octanolactam» 
nonanolactam, decanolactam, undecanolactam, dodecanolactam, N-methyl hexanolactam, N-n- 
octy] nonanolactam, and N-t-butyl dodecanolactam; and 

said corresponding amino acid is selected from the group consisting of o-amino butanoic 
acid, o-amino pentanoic acid» (o-amino hexanoic acid, oo-amino hopmoio heptanoic acid, a>- 
amino octanoic acid, (D-amino nonanoic acid, (o-mdno decanoic acid, oo-amino undecanoic acid 
[[or]] mid co-amino dodecanoic acid. 

14. (Currently Amended) A preparation process of toughened nylon according to claim 1 1 , 
wh e rein the Dteps of process ore oo follov%fs comprising : 

dissolv e dissolution step of said long-chain nylon resin in said lactam monomer or its 
corresponding amino acid; and 

a [[the]] polymerization steg of said lactam monomer or its corresponding amino acid4s 
carri e d out ; 

wherein the dissolution step and the polymerization step may b e are conducted 
simultaneously, or wherein the dissolution step is performed disoolvo ot first and then the carry 
eut polymerization step is carried out in [[the]] a solution obtained from the dissolution step . 

1 5. (Currently Amended) [[A]] The process according to claim 14» wherein said 
polymerization step includes may b e carried out with any proceso ao casting , reacting oxtruoion, 
hydfolysio polymorization^ - or solid phage polymerization . 
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16, (Currently Amended) [[A]] The process according to claim 1 5 . fiirther comprising 
wh e rein the following stop s aro conduoted : 

dissolving diggolvo said long-chain nylon resin in melted cycle lactam monomer or its 
conresponding amino acid; 

dehydrating dohvdrato : 

then adding [[add]] catalyst and dehydrate again, raising [[raise]] temperature to 120- 
200**C and adding [[add]] catalyst promoter; 

transferring tronafor in a preheated mould immediately and carrying [[carry]] out 
polymeri2ation in an oyen at 1 50-250'*C to obtain the toughened nylon. 

1 7, (Currently Amended) [[A]] TTie process according to claim 1 5 . fiirther comprising 
wh e r e in th e following steps or e oonduoted : 

in a first reactor, adding [[add]] and dissolving dissolv e said long-chain nylon resin in 

cyclic lactam monomer or its corresponding amino acid in a reactor ; 
dehydrating d e hydrat e in vacuum contents in the first reactor : 
in the first reactor, adding [[add]] catalyst and continue dehydrating to dohvdrato in 

vacuum; 

a second esiB&m reacto r, adding [[add]] cyclic lactam monomer or its corresponding 
amino acid and catalyst promoter, aad dehydrating in vacuum; [[.]] 

then adding edd-^ contents of [[two]] the first and the second reactors into an extruder 
for polymerization: and 

setting [[set]] the temperature of polymerization section at 220-250°C and adjusting 
adjust screw speed so that [[the]] residence time of material in screw is 0.5-7 minutes» and 
toughened nylon is obtained as extruded product. 

1 8, (Currently Amended) [[A]] The process according to claim 1 5 . further comprising 
wherein the following st e ps ore oonduoted : 

adding [[add]] said long-chain nylon resin to cyclic lactam monomer or its corresponding 
amino acid; [[J] 

heating [[heat]] and dissolving difloolvo; [[J] 



6 

PACE 7/17 * RCVO AT g/21/2009 1 :44:2S PM [Eastern Daylight Time] * 8VR:U8PTO-EFXRF-6/24 * DNI8:2738300 * C8ID:612455-3801 * DURATION (min-«s):0S-48 



21/09/2009 12:41 



612-455-3801 



MZarns 



Page 8/17 



Appl.Na 10/553019 

Reply to final Office Action dated 5/20/2009 

adding [[add]] water and conducting eeAduel hydrolysis polymerization at 200-2S0°C and 
10-20 MPai{[J] 

depressuri2nng doprosflurizo after 0.5-6 hours and dehydrating d e hydrat e in vacuum; and 
continuing oontinu e polymerization for further increasing viscosity and th e n to obtain the 
toughened nylon is obtained . 

1 9. (Previously Presented) The application of toughened nylon prepared according to 
claim 1 1 in the manufacture of gears, bearings, precise instrumental parts and automobile parts. 

20. (Currently Amended) A toughened nyloB L comprising : that oompriaos 
a matrix nylon; and 

a long-chain nylon, 

the matrix nylon is prepared by the homopolymerization or copolymerization of cyclic 
lactam monomers or their corresponding amino acids, the structure of said cyclic lactam is 
represented by Formula (I) and the structure of said amino acid is represented by Formula (V); 



CX)-N-(Ciy„.rCH2 
I 

^ (D 
H00C(CH2)„NH 

^ ff) 

in Formula (I) and (F) A is H-er an alkyl group including [[wth]] 1-8 carbonfs) 
[[carbon]] and 3<n<ll; 

in Formula (1) and (I') A is alkyl with 1 -8 carbon and 3<n<l 1 ; 

the long-chain nylon is selected from the group consisting of on e or more following 
nylons: nylon-IOlO, nylon-1 1 11, nyIon-12l2» nylon-1313, nylon-46, nylon-66, nylon-610, 
nylon-612, nylon-613, nylon-101 1, nylon-1012, nylon-1213, nylon-8, nylon-9, nylon-1 1, nylon- 
1 2, nylon-1 3, polvf2.2>4-trimethvl hexamethvlene terephthalamidel poly(tel e phthaloyl 2^,4 
trimethyl hoxamothylono diamine) , poly(3-t-butyl-hexanedioyl heptamethylene-diamine), co- 
condensation nylon 6/7, co-condensation nylon 6/10, co-condensation nylon 6/12, co- 
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condensation nylon 6/13, co-condensation nylon 10/11, co-condensation nylon 10/12, co- 
condensation nylon 12/13, nylon-6T and nylon- lOT; and 

[[this]J the toughened nylon is prepared by the polymerization of said cyclic lactam 
monomer or their corresponding amino acids in the existence of said long-chain nylon as 
toughening agen t, wherein t4he proportion of said long-chain nylon used as toughening agent in 
the total weight of toughened nylon is 2-45%. 

21 . (Currently Amended) [[A]] Xh& toughened nylon according to claim 20^ wherein the 
proportion of said long-chain nylon used as toughening agent in the total weight of toughened 
nylon is 6*25%. 

22. (Currently Amended) [[AJ] The toughened nylon according to claim 20, wherein said 
cyclic lactam monomer is selected from the group consisting of one or mor e following 
monom e rs: butanolactam, pentanolactam« hexanolactam, heptanolactam, octanolactam, 
nonanolactam, decanolactam, undecanolactam, dodecanolactam» N-methyl hexanolactam^ N^n* 
octyl nonanolactam, aiid N-t-butyl dodecanolactam; and 

said correspondmg amino acid is selected from the group consisting of co-amino butanoic 
acid, a>-amino pentanoic acid» oo-amino hexanoic acid, (o-amino hoptnoio heptanoic acid, co- 
amino octanoic acid, ca-amino nonanoic acid, co-amino decanoic acid> o-amino undecanoic acid 
[[or]] and o-amino dodecanoic acid. 

23. (Currently Amended) A preparation process of toughened nylon according to claim 20, 
¥Amm the stops of process or e os follow s comprising : 

dissolution step of dissolve said long-chain nylon resin in said lactam monomer or its 
corresponding amino acid; and 

a [[the]] polymerization steg of said lactam monomer or its corresponding amino acid-is 
oorriod out ; 

wherein the dissolution step and the polymerization step moy be are conducted 
simultaneously, or wherein the dissolution step is performed dissolv e at first and then carry out 
the polymerization step is carried out in [[the]] § solution obtained from the dissolution step . 
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24. (Currently Amended) [[A]] Tlie process according to claim 23, wherein said 
polymerization step includes may b e carri e d out with any proc e ss as castin g, reacting extrusion, 
hydrolysis polymerization or solid phase polymerization . 

25. (Currently Amended) [[A]] The process according to claim 2 4. further comprisin;^ 
wh e r e in the following steps are oonducted : 

dissolving dissolve said long-chain nylon resin in melted cycle lactam monomer or its 
corresponding amino acid; 

dehydrating d e hydrat e: 

then adding a [[add]] catalyst and dehydrate a^ain, raising [[raise]] temperature to 120- 
200^C and addinga[[add]] catalyst promoter; 

transferring tFamf!» in a preheated mould immediately and carrying [[carry]] out 
polymerization in an oven at 150-250*'C to obtaip the toughened nylon. 

26. (Currently Amended) [[A]] TTie process according to claim 24 , further comprising 
wher e in th e following otepo ore conducted : 

in a first lector, adding [[add]] and dissolving disseWe said long-chain nylon resm in 
cyclic lactam monomer or its corresponding amino aci d in a r e actor ; 
dehydrating dehydrate in vacuum contents in the first reactor: 

in the first reactor, adding a [[add]) catalyst and continuing the dehvdrating continu e to 
dehydrate in vacuum; 

in flgetbef a second reacto r, adding [[add]] cyclic lactam monomer or its corresponding 
amino acid and catalyst promoter, and dehydrating in vacuum; [[J] 

adding add-the contents of [[two]] the first and the second reactors mto an extruder for 
polymerization; gtid 

setting seHbe temperature of polymerization section at 220-250''C and adjusting 
[[adjust]] screw speed so that [[the]] residence time of material in screw is 0.5-7 minutes, and 
toughened nylon is obtained as extruded product. 

27. (Currently Amended) [[A]] TTie process according to claim 2 4. fiirther comprising 
wherein the following st e ps ore conduct e d : 
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adding [[add]] said long-chain nylon resin to cyclic lactam monomer or its corresponding 
amino acid; [[,]] 

heating [[heat]] and dissolving dissolvo; [[J] 

adding [[add]] water and conducting conduct hydrolysis polymerization at 200-250*'C and 
10-20 MPai [[J] 

de pressurizing d e prassuria e after 0.5-6 hours and dehydrating dehydrate in vacuum; and 
continuing continu e polymerization for further increasing viscosity and th e n to obtain the 
toughened nylo n is obtain e d . 

28. (Previously Presented) The application of toughened nylon prepared according to 
claim 20 in the manufacture of gears, bearings, precise instrumental parts and automobile parts. 

29. (New) The process according to claim 14, wherein said polymerization step includes 
reacting extrusion. 

30. (New) The process according to claim 14, wherein said polymerization step includes 
hydrolysis polymerization. 

3 1 . (New) The process according to claim 14, wherein said polymerization step includes 
solid phase polymerization. 

32. (New) The process according to claim 23, wherein said polymerization step includes 
reacting extrusion. 

33. (New) The process according to claim 23, wherein said polymerization step includes 
hydrolysis polymerization. 

34. (New) The process according to claim 23, wherein said polymerization step includes 
solid phase polymerization. 
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